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Fig.1 Simulation results of the neutron leakage spectrum for
the standard samples.

1: n-C elastic scattering peak, 2: n-C first inelastic scattering
peak, 3: n-p elastic scattering peak, 4: n-C third inelastic
scattering peak, 5: n-O elastic scattering peak, 6: n-O inelastic
scatting peak
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Fig.2 Experimental arrangement for inspecting the integral experimental system by the standard sample method.
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Fig.3 Background spectrum and effect spectrum for the
polyethylene sample.
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Fig.4 Schematic diagram of associated particle
target tube.
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Fig.5 Neutron leakage spectrum for the polyethylene sample (a) and the water sample (b).
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Table 1 Comparison of n-p scattering peak area for the standard samples.

i Sample SEI% Experiment (i) iR % Total error  #5#] Simulation B E AR C/E
B LM% Polyethylene  2.43x107"! 5.07% (0.86%) 24x107" 0.986
7K Water 5.94x10712 5.39% (1.99%) 5.94x107" 0.992
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Verification of the integral experimental system with standard sample method

ZHANG Kai' NIE Yangbo! BAOJie' RUAN Xichao' REN Jie'
HAN Rui> HUANG Hanxiong' LIXia' ZHOU Zuying'

1(Science and Technology on Nuclear Data Laboratory, China Institute of Atomic Energy, Beijing 102413, China)

2(Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract Background: Integral experiment is an important means to verify the accuracy of the evaluated nuclear

data. The reliability of the experimental system is important for evaluating nuclear data. Purpose: In order to check

the reliability of the experimental system in China Institute of Atomic Energy (CIAE), the standard sample method

was used. Methods: The neutron leakage spectra were measured at 47° for polyethylene sample (10 cmx10 cmx5 cm)

and at 30° for water sample (210 cmx5 cm). The experimental results (E) have been compared with the calculated

ones (C) which have been simulated using MCNP5 code. Results: The results showed that the ratios of n-p scattering

area (C/E values) were consistent in the uncertainty of 2% for both samples. Conclusion: This experiment confirmed

that the nuclear data measured by this experimental system was reliable.

Key words Integral experiment, Standard sample method, Time-of-flight (TOF), n-p scatter, C/E values
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